ABSTRACT Vascular lesions of the head and neck include vascular neoplasms, vascular malformations, and hypervascular lesions, derived from nonvascular soft-tissue elements. We retrospectively evaluated magnetic resonance imaging and computed tomography images of vascular lesions located in the head and neck. Twelve patients (seven males, five females) aged 1-68 years (mean age, 35.25 years) were included in this study. Most of the vascular lesions in our study were histologically diagnosed. The lesions were as follows: a hemangioma located in the parotid space (n=1); a hemangioendothelioma located in the parotid space (n=1); a hemangiopericytoma located in the larynx (n=1); a juvenile angiofibroma located in the nasopharynx (n=1); a glomus tumor located in the carotid bifurcation (n=1); venous malformations located in the parapharyngeal space, the pterygoid area, the orbital space, and the larynx (n=4); lymphatic malformations located in the parotid space and the supraclavicular area (n=2); and an arteriovenous malformation located in the infratemporal fossa (n=1). We present rare vascular lesions of the head and neck, which have typical radiological findings.
T
he International Society for the Study of Vascular Anomalies (ISS-VA) classification system provides an approach based on histopathology, clinical course, and treatment (1) . The ISSVA classification system divides vascular anomalies into two primary biological categories: vascular neoplasms and vascular malformations. Vascular neoplasms include infantile hemangioma, congenital hemangioma, hemangioendothelioma, tufted angioma, angiosarcoma, and dermatologic acquired vascular neoplasms. Vascular malformations include low-flow malformations (capillary, venous, and lymphatic), high-flow malformations (arterial malformation, arteriovenous malformation, and arteriovenous fistula), and combined malformations (i.e., venolymphatic malformation). Vascular neoplasms have increased endothelial cell turnover (i.e., they proliferate and undergo mitosis), whereas vascular malformations are structural abnormalities of the capillary, venous, lymphatic, and arterial system that grow in proportion to the child (1) . There are also lesions, which demonstrate marked neovascularity despite being derived from nonvascular soft-tissue elements. These hypervascular lesions should be distinguished from the vascular endothelial cell-derived neoplasms existing in the ISSVA classification system.
We retrospectively evaluated magnetic resonance imaging (MRI) and computed tomography (CT) images of vascular lesions located in the head and neck, between 2005 and 2008 in our institution. Twelve patients (seven males, five females) aged 1-68 years (mean age, 35.25 years) were included in this study. Informed consent was obtained from all patients. We identified two vascular neoplasms existing in the ISSVA classification sytem: a congenital hemangioma and a hemangioendothelioma. In addition, we identified a hemangiopericytoma, a juvenile angiofibroma, and a glomus tumor, which are hypervascular lesions derived from nonvascular soft-tissue elements. There are four venous malformations, two lymphatic malformations, and an arteriovenous malformation in our study. Most of these vascular lesions were histologically diagnosed. Examinations were performed by a 16-slice CT and a 1.5 Tesla magnetic resonance scanner.
Hemangioma
Hemangioma is a benign lesion consisting of a hamartomatous growth of capillaries with a high proliferation index (2) . Hemangioma is the most common vascular neoplasm of the head and neck and may be seen in various localizations (3, 4) . The ISSVA classification system divides hemangiomas into two types: infantile hemangiomas and congenital hemangiomas. Infantile hemangiomas present between two weeks to two months of life and undergo a proliferative growth phase until they reach their full size, whereas congenital hemangiomas are distinguished by being fully formed at birth. There are two types of congenital hemangiomas. Noninvoluting type of congenital hemangioma demonstrates proportional growth without regression, while rapidly involuting type of congenital hemangioma regress completely within two years (1) . MRI findings have an important role in the diagnosis of hemangiomas. The hemangioma clearly seems homogeneous hyperintense on T2-weighted MRI, and it is usually isointense when compared to muscle on T1-weighted MRI (Fig. 1) . Internal flow voids may be seen on hemangiomas. Hemangiomas show vigorous enhancement after contrast administration (1).
Hemangioendothelioma and hemangiopericytoma
Hemangioendotheliomas are neoplasms of vascular endothelial cells. Hemangiopericytomas are neoplasms, derived from the pericytes, which are localized around vessels. Hemangioendothelioma and hemangiopericytoma are intermediate forms, which may transform to malignancy (5) . Imaging descriptions of these lesions are limited, and the appearances are often nonspecific. It is not possible to differentiate between hemangioendothelioma and hemangiopericytoma radiologically. These lesions are generally isointense when compared to muscle on T1-weighted MRI, and they show hyperintense or intermediate signal on T2-weighted MRI. Both lesions show diffuse contrast enhancement on postcontrast MRI (Fig. 2) . CT findings are usually nonspecific, consisting of a soft-tissue mass with attenuation similar to that of muscle, although the mass usually enhances with contrast material (Fig. 3 ).
Juvenile angiofibroma
Juvenile angiofibroma is a polypoid and locally aggressive lesion, located in the nasal cavity. It is derived from primitive mesenchyme of the sphenopalatine foramen, extending into the pterygopalatine and infratemporal fossa. Juvenile angiofibroma may require an embolization procedure either preoperatively or to stop an acute bleeding (6) . MRI demonstrates heterogeneous T1-and T2-weighted signals with vascular flow voids indicating that the lesion is hypervascular (7) . In case of bone destruction, CT can show the bone lesions. Juvenile angiofibroma shows diffuse contrast enhancement on postcontrast MRI (Fig. 4) .
Glomus tumor
Glomus tumors are hypervascular and benign tumors, classified under three types: glomus vagale is derived from the parapharyngeal region, while glomus jugulare may extend down from an eroded jugular fossa, and glomus caroticum is typically located in the carotid bifurcation (8) . Glomus tumors show heterogeneous T1-weighted signal with vascular flow voids, and they are hyperintense on T2-weighted MRI (Fig. 5) . These hypervascular lesions show diffuse contrast enhancement on early arterial phase of postcontrast MRI.
Venous malformation
Low-flow vascular malformations include capillary, venous, and lym- and may contain calcification (Fig.  7) . The calcifications are hypointense on all MRI sequences and hyperdense on CT. These lesions show significant contrast enhancement on postcontrast MRI (Figs. 8 and 9 ).
Lymphatic malformation
Lymphatic malformations are most commonly located in the head and neck. The main division in classifying lymphatic malformations is whether they contain macrocysts (>2 cm), microcysts (<2 cm), or both. Macrocystic lesions are more easily treated and carry a better prognosis than its microcystic counterpart (9) . T1-weighted MRI generally shows intermediate or hypointense signal, and the lymphat- ic malformations are mostly hyperintense on T2-weighted MRI. Lymphatic malformations may be septated. Hemorrhagic lymphatic malformations may be called as venolymphatic malformations (Fig. 10) . Lympatic malformations usually do not show contrast enhancement on postcontrast MRI and CT images (Fig. 11) .
Arteriovenous malformation
High-flow vascular malformations include arterial malformations, arteriovenous malformations, and arteriovenous fistulae. Abnormal connections are seen between the arterial and venous systems due to abnormality at the capillary level on the arteriovenous malformations and fistulae (10) . Arteriovenous malformations demonstrate a nidus of small vessels between the arteries and draining vein, whereas a fistula is composed of a macroscopic arteriovenous connection. The treatment for arteriovenous malformation should aim to eradicate the nidus completely, otherwise residual nidus would give rise to a recurrence (11) . CT and MRI classically demonstrate enlarged vascular channels without an associated soft-tissue mass, but there may be perilesional T2-weighted hyperintensity due to edema and venous congestion or a fibrofatty matrix (12) . This appearance should not be confused with a vascular neoplasm. Postcontrast CT and MRI clearly show the arterial and venous tubular vascular components (Fig. 12) . 
Conclusion
We presented 12 rare and exemplary vascular lesions with their appearances on CT and MRI. Biopsy for the diagnosis of the vascular lesions located in the head and neck is occasionally difficult and risky, because of complications such as hemorrhage. These vascular lesions may be diagnosed by their typical imaging findings (8, 13, 14) . Additionally, radiology has a role in showing the extent of lesions, which is important for therapy and follow-up. 
